was found between sweat rate and the excretion rate of the largest nitrogen fraction urea, suggesting that the sweating response to exercise might be one of the most important factors determining absolute sweat nitrogen losses. The urea nitrogen excretion was nearly 140 mg.h -1 in the second run, representing the largest nitrogen fraction. Ammonia nitrogen and amino acid-derived nitrogen rate were approximately 30 mg-h q and 10 mg.h -t, respectively. The comparison of the sampling methods during the first run revealed that the urea nitrogen rate was significantly higher, but the ammonia nitrogen rate significantly lower in the WBW. After summing urea and ammonia nitrogen, no significant difference between the methods was observed anymore, except for UB. It is concluded that the regional collection method using gauze pads is a valuable approach to measure exercise-induced sweat nitrogen losses during moderate running exercise. 
Zusammenfassung

Introduction
Materials and methods
Optimizing sports performance is a major goal of physically active people and proper nutrition can help to achieve this goat. The most important nutritional aspects to optimize sports performance are to maintain energy, fluid, and nitrogen balance over an extended period of time. The analysis of the nitrogen balance in sedentary people involves quantitative analysis of dietary nitrogen intake and urinary and fecal nitrogen excretion. In exercising people, nitrogen balance analysis must also focus on the sweat nitrogen excretion, since some authors provided evidence for substantial sweat nitrogen losses during exercise (100-400 mg-h q) (6, 17). An appropriate method for collecting sweat samples for nitrogen analysis must therefore be used. Previously, sweat samples were either collected by the whole-body washdown (WBW) or by much easier applicable regional collection methods (5, 9, 17, 18). In the WBW, subjects and exercise clothing are rinsed after exercising and the wash water of body and clothes is subsequently analyzed. In the regional collection method, sweat is sampled with small gauze pads or capsules that are fixed on the skin and whole-body losses are extrapolated from regional losses. Most studies analyzing nitrogenous sweat compounds have used the regional collection method (3, 5, 9, 10, 16, 17, 20) ; however, the WBW method is claimed to be the criterion measure (17). While the regional collection method tends to give higher sweat urea (17).and total nitrogen excretion values (8) than the WBW, the absolute difference between the methods is quite small at low to moderate exercise intensities.
According to our knowledge, there is only one study reporting amino acid sweat losses during exercise (20). The results of that work suggest that the amino acid-derived nitrogen losses (-200 mg-L -1) are as high as urea nitrogen losses when sweat is collected from the forearm. However, the reported value probably overestimates the effective loss, because different sweat nitrogen compounds yield much higher values when measured from the arms as compared to the trunk (8, 14, 15) .
We decided to evaluate the feasibility of a regional sweat collection method using gauze pads for the use in field tests by comparing it with the WBW. Additionally, we also planned to verify the high sweat amino acid losses that were reported previously (20).
A 45-minute (45') run at moderate intensity was chosen as the test model, as this is a common exercise practise. The run was performed on a motor-driven treadmill where sweat was sampled both with regional collection and WBW (Run 1). Since the amino acid loss could not be analyzed in this run because the sampled sweat volume was not sufficient, a second 45' run (Run 2) was performed at a later time. Sweat was collected only with regional collection in Run 2, because preliminary analyses revealed that in the wash water of the WBW the concentrations of most amino acids would have been below the reliable concentration of the analytical system.
Subjects
Nineteen healthy and moderately-to well-trained men volunteered and agreed to participate in this study after being informed about its purpose and possible risks. Ten subjects participated in Run 1 and nine in Run 2. The characteristics of the athletes are described in Table 1 . Each subject's anaerobic threshold was determined according to Simon et al. (21) on a motor-driven treadmill (1.5 % grade) the week before the 45' run. The athletes were advised to refrain from any intense physical activity the day before the determination of the anaerobic threshold, as well as before the 45' run (see next paragraph). Additionally, carbohydrate-rich meals were prescribed qualitatively on the day before both occasions. The athletes reported to the laboratory during the morning of the test days after having consumed a qualitatively prescribed carbohydrate-rich breakfast. Physical activity and food intake were recorded on a protocol.
45-Minute run
Nude body weight was recorded with a precision of 50 g before and after the run to calculate sweat loss. Both 45' runs were performed on a motor-driven treadmill (1.5 % grade) at an intensity that corresponded to about 75 % of the speed at each individual's anaerobic threshold. Room temperature and degree of humidity during Run 1 and Run 2 were approximately 18 °C and 40 %, and 20 °C and 50 %, respectively. No fluid or food intake was allowed during the run. Sweat dropping from the face was collected with a small towel and considered together with the exercise clothing in the WBW analysis.
